Distinct molecular conformations of the estrogen receptor alpha complex exploited by environmental estrogens.
We have advanced the view that estrogens activate the estrogen receptor (ER) alpha complex differently. A group of planar (estradiol, genistein, and coumestrol) and nonplanar (methoxychlor and its mono- and didemethylated phenolic metabolites) environmental estrogens, which are all full estrogens in MCF-7 breast cancer cell proliferation assays, was shown to segregate discretely into planar and nonplanar groups. These groups were delineated using a novel assay of mutant ER cDNAs stably transfected into MDA-MB-231 cells and the activation of the transforming growth factor alpha target gene in situ that putatively describes the external shape of the ER complex. Planar compounds activate estrogen action through the two traditional activation functions (AFs), AF1 and AF2, in the ER. In contrast, nonplanar compounds can activate estrogen action through AF1 and the amino acids Asp-351 and Asp-538, which are exposed when helix 12 silences AF2. The observation that class I (planar) and class II (nonplanar) compounds have different mechanisms of estrogen action may have important implications for tissue selective modulation of the ER.